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The π-calculus, originally introduced by Robin Milner, Joachim Parrow, and David
Walker back in 1989 arose as a generalization of the algebraic process calculus CCS. In
π-calculus, the simple idea is to allow processes to exchange specific values––channel
names themselves––and thereby to dynamically change their interconnection structures:
processes become mobile. During the last decade, the π-calculus has seen an enormous
proliferation of variants, techniques and applications, such that there is now a whole family
of calculi for mobile processes (see the mobility home page, http://move.to/mobility).
This special issue intended to cover the spectrum from theoretical results to concrete
applications of calculi for mobile processes, with an emphasis on new techniques and meth-
odologies, as well as experiences with their application in practice. Submissions were solic-
ited on topics typically appearing in current conference papers, including, but not limited
to:
• applications,
• implementations,
• extensions (higher-order, object-oriented, distributed, security-enhanced, probabilistic,
real-time, . . . ),
• programming,
• high-level languages,
• type systems,
• specification techniques,
• modal and temporal logics,
• verification techniques,
• algorithms and tools,
• theoretical results.
It would have been impossible to cover all of these issues in a single volume. However,
the papers contained in this issue provide a representation of a varied selection of topics,
ranging from a deep theoretical understanding about a hierarchy of equivalences to stud-
ies of techniques that prove the proximity of the π-calculus to the field of programming
languages, namely generic and applied type systems and control flow analysis based on
abstract interpretation.
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The four papers appearing in this issue have been selected from the submissions we
received after a strict refereeing process involving at least three referees per paper.
The first paper, by Hennessy, presents a version of the asynchronous π-calculus where
types are associated with security levels, allowing input/output behaviour to be bounded
above or below by a given security level. Typed versions of may and must testing are
defined, including alternative characterisations relating the typing environment of the pro-
cess and its observer, and non-interference results enforced by the typing systems.
The second paper, by König, introduces a generic type system for the synchronous
π-calculus, allowing mechanised analysis of properties such as bounds on the number of
processes concurrently using a channel, confluence, and absence of blocked processes.
The third paper, by Feret, presents a context-free automatic analysis of π-calculus pro-
cesses, based on Abstract Interpretation, where the potential interactions both between
agents in a system, and interactions with an unknown context are included. Both con-
trol-flow analysis and analysis of the number of agents occurring during computation is
done, allowing properties such as integrity, mutual exclusion, and resource exhaustion to
be analysed.
Fournet and Gonthier, in the fourth and last paper of the issue, construct a hierarchy
of equivalences for asynchronous name-passing process calculi such as the π-calculus,
and deal with a wide spectrum of equivalences. Many of the results are specific to the
π-calculus, but the proof techniques used have also been successfully carried over to other
name-passing calculi.
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